We investigate the e¤ect of inequality on the political support for public education funding in a model of endogenous fertility and school choice. In contrast to recent literature we show that when household income heterogeneity is consistent with the skewness of empirical income distributions, inequality can drive education spending in opposite directions in poor and rich economies. A mean preserving spread increases tax rates and public school enrollment, but decreases public spending per student in low income economies, while it has opposite e¤ects at high income levels. An increase in the average income level can also have non-monotonic e¤ects.
Introduction
Public provision of basic education is a major form of redistribution virtually everywhere. As income inequality is on the rise in most countries, investigating the repercussions for public education funding becomes a relevant issue given the particular role of human capital di¤erences in perpetuating economic and social disparities. So far however, empirical work on the link between redistribution and inequality has generated, across a variety of time periods and datasets, rather inconclusive results indicating a more complex, potentially nonlinear relation.
1 For example, a look at public education funding across U.S. states reinforces this view. Figure 1 suggests the relationship between inequality and per pupil state revenues, conditional on a set of standard controls, may change depending on the level of per capita income. These …ndings seem to warrant further theoretical e¤orts aimed at better understanding speci…c redistribution mechanisms. (b) Notes: The analysis uses decadal U.S. state-level panel data, 1970-2000 . The dependent variable is per pupil state revenues, expressed as a share of state income per capita. The semiparametric …xed e¤ects estimator of Baltagi and Li (2002) is used to partial out control variables including a full set of …xed e¤ects. Panels (a) and (b) depict the nonparametric relation between the resulting error component and the 10 year lagged Gini index, for states with per capita lagged income below and respectively above an income threshold set equal to 1.09 of the sample median value. Results are robust to alternative income thresholds. Shaded bands are 95 percent con…dence intervals based on robust, state level clustered, standard errors. See Appendix C for details on the estimation, variable de…nitions and data sources.
In this paper we study a political economy model of public education provision with a private schooling option and endogenous fertility decisions. Importantly, we allow household income heterogeneity to be consistent with the skewness of empirical income 1 A number of papers have found that support for redistribution is weaker in more unequal or more heterogenous societies (Goldin and Katz (1997) , Alesina et al. (1999 Alesina et al. ( , 2001 , Lindert (1996) , Luttmer (2001) ). Perotti (1996) …nds no relationship between inequality and redistribution in democracies. More recently, Boustan et al. (2010) …nd that rising inequality is associated with higher local revenue collection and expenditures. distributions, where the median is lower than the mean income. Tax …nanced uniform public education quality is insu¢ cient for rich parents who choose to send their children to a private school. 2 This generates an endogenous income threshold that separates public and private school users. Ceteris paribus, the higher the public school quality, the lower the private enrollment share. Re ‡ecting a quantity-quality trade-o¤, households opting for private education choose a lower fertility rate than those opting for public schooling. For transparency, fertility is constant within groups. The equilibrium public spending arises as the politically mediated balance between the con ‡icting interests of public and private school users. On the one hand, those opting for private schooling want to minimize the tax burden. On the other hand, those who choose public schooling, want to ensure adequate spending per student. In this setting we study how the political balance and thus the equilibrium education spending and enrollment respond in two counterfactual experiments: a) a mean preserving spread of the income distribution and b) an increase in the tax base keeping income dispersion constant.
First, we show that inequality can drive education spending in opposite directions in poor and rich economies. A mean preserving spread increases tax rates (spending per capita) and public school enrollment, but decreases public spending per student in low income economies, while it has opposite e¤ects at high income levels. A marginal increase in the tax base, holding income dispersion constant, can also have non-monotonic e¤ects. Furthermore, tax base and inequality e¤ects on redistribution depend critically on the parental preferences for quality versus quantity of children.
When inequality increases, the tails of the income distribution (the poor and rich groups) get larger, while the middle income group shrinks. In a poor economy where fertility rates are high and/or the tax base is low, public schools are of low quality, so a large share of the middle income households use private schools (the endogenous income threshold is far from the right tail). A mean preserving spread produces a replacement of these families by high fertility low income families that choose public education. This shift in school choice dominates the negative e¤ect on redistribution generated by a larger rich group. Consequently, the interests of the poor dominate and thus the support for public education increases. However, the endogenous enrollment in public school rises at a faster rate than resources, depressing spending per student. In contrast, when the tax base is high, as in a rich economy, most households from the middle group use public education (the indi¤erence income threshold is close to the right tail). The replacement of families from the middle group by poor ones does not produce a large positive e¤ect on the support for redistribution as the two groups have the same school choice. Thus the larger rich income group steers the political process in their favor, lowering the tax rate and spending on public education. However, the overall public spending per student increases as resources decrease at a lower rate than the endogenous enrollment.
As a benchmark, we focus on probabilistic voting with households that have uniform political power. Asymmetric distribution of political power is typically associated with authoritarian regimes or partially democratic countries. However, it can also arise in well established democracies if, as documented by the literature on political participation, voter turnout varies systematically with demographic characteristics. We extend the model to include an income based index of political power and study its properties. The e¤ects on per student spending and enrollment in public schools are preserved under an empirically relevant degree of political power. In contrast to the benchmark model however, the tax rate can decrease even in the poor economies when inequality increases, depressing the public spending per student even further.
Our results are signi…cant in at least three dimensions. First, we conceptually decompose inequality variation into a tax base change and a pure income dispersion e¤ect and explain the non-trivial role each component plays in determining public spending for education and enrollment in public schools. Second, the theoretical analysis helps illuminate empirical work. On the one hand, the non-monotonic response of redistribution in our framework may justify some of the con ‡icting results obtained so far in the literature. On the other hand, and more importantly, we provide an alternative framework to think about di¤erences in redistribution through public education. For example, while typical regressions include the median income, our theory suggests controlling for the mean income both directly and through its interactions with dispersion measures. Finally, our results imply a novel mechanism of inequality ampli…cation arising through the endogenous determination of public education spending. To the extent spending per student is important for human capital formation, and thus, future income, diverging public education funding at di¤erent mean income levels can widen the initial income disparities.
Connections to the literature
Our paper contributes to the theoretical literature studying the e¤ects of inequality on public goods provision and income redistribution. While some political economy papers argue that higher inequality leads to more redistribution through higher taxation (Meltzer and Richard (1981) , Persson and Tabellini (1994) , Bénabou (1997) ), others …nd that more unequal or more heterogenous societies spend less on public goods (Soares (1998), de la Croix and Doepke (2009)) . Glomm (2004) …nds that the relationship between inequality and the amount of redistribution through public education services depends on the elasticity of substitution between consumption and the quality of education in the parent's utility. He …nds that for empirically relevant value of this parameter, higher inequality generates less redistribution. Bénabou (1997 Bénabou ( , 2000 and Lee and Roemer (1998) focus on capital market imperfections to show that non-monotonic responses of redistribution to inequality are possible. Fernandez and Levy (2008) also …nd a non-monotonic e¤ect of increased diversity in a model with income and preference heterogeneity. Complementary to these studies, we obtain a non-monotonic e¤ect of inequality on redistribution at di¤erent levels of the average income per capita stemming from endogenous fertility and education choices. Also, in these papers, redistribution occurs through progressive taxation (Bénabou (2000) ) or the provision of universal public education (Lee and Roemer (1998) ). In the latter case, private and public investments in education are complements, but only the rich households top up. In contrast, we focus on public education funding when the rich can opt out of the public system.
While the paper builds on de la Croix and Doepke (2009), our analysis focuses on the e¤ects of inequality on redistribution rather than on the nature of the implemented education system (segregation vs integration). Using a uniform distribution and a normalized mean income (tax base), they obtain a positive relationship between higher inequality and public spending per pupil. Our framework is di¤erent in three important ways. First, we allow for changes in the mean income who in turn a¤ect the size of the tax base. This allows us to study the e¤ects of exogenous changes in the mean income of the economy. Second, we build our analysis on empirically relevant income distributions (rightly skewed). The implicit asymmetry in the mass of rich and poor households generates equilibrium schooling and aggregate fertility outcomes that depend on both income dispersion and the mean income. In contrast with previous literature, in our model the e¤ects of higher income dispersion on spending and enrollment in public schools are nonmonotonic in the mean income of the economy. Thus, we recover the result from de la Croix and Doepke (2009) as a particular case and show that inequality can generate a lower public spending per pupil for economies with lower mean income or higher fertility preferences. Finally, we introduce a parsimonious and tractable index of political power that derives naturally from the underlying income distribution and has a straightforward data counterpart. In our framework a unique equilibrium always exists for empirically relevant values of the political power parameter.
In contrast to models that study how sorting across communities a¤ects public goods provision and inequality 3 , in this paper we study how education funding responds to exogenous changes in inequality, driven by national or global factors (e.g. skill biased technological change, international trade) rather then by sorting incentives. Recent empirical studies (e.g. Cutler et al. (1999) , Rhode and Strumpf (2003) and Baicker et al. (2012) ) have shown that even in the United States, the textbook example of Tiebout sorting, segregation across communities has been constant or even declined, suggesting that the rise in income inequality across school districts, metropolitan statistical areas or states in recent decades cannot be explained by Tiebout sorting alone. The remainder of the paper is structured as follows. Section 2 presents the model. Section 3 de…nes the equilibrium and derives the main analytical results. Section 4 documents signi…cant participation di¤erences in local politics related to public education provision and extends the benchmark model by incorporating political power. Section 5 concludes. Proofs are relegated to Appendix A. Appendix B is devoted to robustness analysis.
2 The model
The Economy
The economy is populated by a large number of households, which are heterogenous in income. The mass of households is normalized to one. Each household consists of an adult and a number of children. Children are educated either in public schools, which are …nanced by a consumption tax, or in private schools, …nanced by parental spending. Household income is distributed according to a Pareto distribution, with p.d.f. f and c.d.f. F , with parameters x l > 0 and > 2; and support x 2 [x l ; 1) : 4 The Pareto distribution is used for tractability reasons (see also Lee and Roemer (1998) ). Other distributions used in the literature yield similar qualitative results. As a robustness check, in Section 1 of Appendix B we replicate the main results numerically using a log-normal income distribution. The mean and standard deviation of the income distribution are given by:
Adults derive utility from net of tax consumption c, the number of children n and the quality of their education h, which can be private or public. Private education has a unit price. Let s denote the quality of public schools. Households can opt out of publicly provided education and send their children to a private school of quality e r . Following de la Croix and Doepke (2009), the preferences are given by:
where h = s; e r , > 0 and 2 (0; 1).
The assumption of logarithmic utility is consistent with the empirical evidence, which suggests that income and substitution elasticities of education spending have similar magnitudes (see Gradstein et al. (2005) , pg. 50-51 for a discussion).
The government taxes the consumption of all households at the constant rate : Tax revenues are used to …nance public education of uniform quality given by spending per student.
The public policy is determined through a probabilistic voting mechanism described below. Private choices on fertility and education are made before voting on the quality of public education takes place. Agents have perfect foresight regarding the outcome of the voting process. Thus, in equilibrium, the expected spending per student in public education equals the level chosen by voting.
This timing re ‡ects the sizeable di¤erences in the relative costs and time horizons of the decisions involved. While public education spending is usually decided through yearly budget votes, fertility and child rearing decisions cannot be easily adjusted at this frequency and depend largely on "pre-determined" characteristics, such as income, education level, race, religion, etc. A similar argument applies to the choice between public and private schooling, which in general are tightly connected to residential choice and therefore can entail substantial switching costs. Furthermore, under perfect foresight, a quantity-quality trade-o¤ maps fertility decisions into consistent school choices. Therefore, even if households decide on private vs. public education after policies are set, as long as fertility decisions occur before the vote on public education quality, the same equilibrium will obtain as under the original timing. 
Household' s problem
Rearing children involves a time cost. Denote by 2 (0; 1) the fraction of the parent's time spent raising a child, and with U p and U r the utility of households whose children are educated in the public and private schools, respectively. Given the expected quality of publicly provided education E[s] and the tax rate , a household with income x that chooses public education solves the following problem:
The solution of problem (3) is
On the other hand, a household choosing private education solves: max fc 0;n 0;e r 0g U r (c; n; e r ) = ln(c) + ln(n) + ln(e r );
The solutions to the problem (5) are n r = [ (1 )] = [ (1 + )] and e r = x=(1 ):
7
Comparing n p and n r we see that while fertility rates are constant within each group, households that choose private schooling have a lower fertility than those sending their children to public schools. Consumption of both household types is a constant share of income c = x=((1 + )(1 + )).
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Substituting n p in (3) and n r and e r in (5) we obtain the indirect utilities of households that choose public and private schooling, respectively:
and
A household will choose public education if and only if
This inequality is satis…ed for households with income lower than a threshold e x, given by:
where E[s] represents the expected quality of education. Households choose the school type taking the other households' decisions as given. Denote by the fraction of households that choose public schooling:
The fraction of children in public schools is then given by:
7 The constant fertility and share of education spending in total income are due to homothetic preferences over the bundle (c; n; h). However, numerical simulations show results are preserved in a framework with non-homothetic preferences as long as the share of private education spending is increasing in income. Thus the fertility di¤erential between the rich and poor households increases with income. Consider the following example: u(c; n; h) = ln(c) + [ln(n) + ln(h + )] , where > 0: This yields e r =y = (y )=((1 )y); with @(e r =y)=@y > 0; and n r = y(1 )=((1 + )(y )); where @n r =@y < 0: 8 de la Croix and Doepke (2009) obtain similar results assuming an income tax and tax deductibility of private education spending.
Substituting the expressions for n p and n r we obtain:
Government budget constraint
The government budget is balanced:
where the left-hand side is the total public education spending, and the right-hand side the collected tax revenues from both types of households (public and private school users, respectively). The right-hand side of (13) shows clearly that the fraction of income that is taxable is constant across income groups and is equal to 1=((1 + )(1 + )): As a result, the total tax base is constant and does not depend on the fraction of households choosing private schooling. Integrating over the support of the distribution, the right-hand side of the government budget constraint becomes =((1 + )(1 + )); where = R 1
xf (x)dx is the average income and also the tax base. Using the expression for n p in the lefthand side, we can express the quality of public schooling as a function of the fraction of households that choose public schools, ; and the tax rate, :
2.4 Voting on public education funding Public policies are determined through probabilistic voting. This approach allows smooth aggregation of preferences under opting out and, more importantly, provides a general treatment for the cases, often seen in reality, in which the median voter is no longer pivotal, either by design (e.g. quali…ed majority required to pass legislation) or due to political power considerations (e.g. voter turnout varies systematically with demographic characteristics). We study the latter in detail in Section 4.
The voting problem is unidimensional, i.e. once the tax rate is chosen, the spending per student s is determined from (14). Consider a set-up with two political parties, each proposing a program. Voters care about the education policy proposed but also about a second dimension of the electoral platform, called "ideology". The probability that an individual votes for a party thus depends on her ideological bias toward the party's proposed platform. The results of the elections are a random event, each party having a probability of winning.
The ideological preferences are assumed to be orthogonal to those on public policy. Thus, the probability that a person votes for a certain party (and the party vote share) is a smooth function of the distance between the two platforms. This framework has a unique equilibrium in which both parties converge to the same platform (see Persson and Tabellini (2002) ), which maximizes the following social welfare function:
subject to the government budget constraint (14). The …rst (second) term of the welfare function is the aggregate utility of the households that choose public (private) education, respectively. The term p(x) captures the political power of the group. We …rst assume p(x) = 1, that is, all voters have the same political power. We relax this assumption in Section 4.
Since fertility and education choices are determined before the vote takes place, the income threshold e x is taken as given in the maximization of 15. Substituting the indirect utility functions, (7) and (8), in (15) and grouping terms, we get:
Since only the …rst and the third term are functions of the policy variables, the welfare can be rewritten (with abuse of notation) as
where (e x) is taken as given. Substituting s from (14) and taking the …rst order condition with respect to yields:
Everything else equal, the tax increases with the households'concern for children as well as with the fraction of households using public education. In the next section we de…ne the equilibrium and study its properties.
3 Equilibrium analysis De…nition 1. A politico-economic equilibrium is an income threshold e x satisfying (9); private allocations (c p ; n p ) if x e x, (c r ; n r ; e r ) if x > e x; and a public policy (s; ) such that:
(i) household's decisions solve problems (3) or (5), given expected public education quality E[s];
(ii) the government budget is balanced, i.e. it satis…es (14); (iii) the tax rate solves the social welfare maximization problem (15); (iv) households have perfect foresight:
Next, we solve for the equilibrium threshold e x: To minimize clutter, we drop functional dependencies where possible. We use the expression of s; (14), and ; (17) in (9) to obtain:
Using (10) yields the following equation:
Equation (19) shows that in equilibrium, households'private education decisions are consistent with the aggregate outcomes. Proposition 1. There exists a unique and interior equilibrium income threshold e x 2 (x l ; 1) that solves equation (19) (proof in the Appendix).
Note that the equilibrium threshold e x is always interior because the support of the income distribution does not have an upper bound. When e x ! 1; the fraction of students in public schools goes asymptotically to 1. Equilibrium uniqueness also owes to the endogenous fertility, which ensures that the tax base is independent of public education enrollment and thus the right hand side of equation (19) is decreasing in .
Proposition 1 implies there is a unique equilibrium public spending per student:
We use equations (10) and (20) to express as a function of s :
Using (10) in (12), we obtain the equilibrium enrollment in public schools:
In the following, we investigate how changes in the income distribution a¤ect the main policy variables. We focus on two experiments: a) a change in the average income per capita , keeping the standard deviation constant and b) a mean preserving spread in the income distribution (change while keeping constant).
A change in the mean income (tax base)
Now we analyze the e¤ects of changing the mean income, , on the equilibrium public spending per student s , the tax rate ; and enrollment in public schools N . Recall that in our model also represents the tax base.
Denote by
The derivative of N with respect to is:
where
Using (17) and (21) we obtain the change in the equilibrium tax rate with respect to :
Thus, sign(@ =@ ) = sign(@ =@ ) = sign(@N =@ ): Studying the properties of the function @N =@ yields the following results. As it is apparent from Proposition 2, the e¤ects of an increase in the tax base depend on . Equilibrium fertility allocations n p and n r are increasing functions of , while private education spending e r does not depend on : 9 We therefore interpret as a relative weight of fertility in the parental preferences. Everything else equal, a marginal increase in the tax base keeping dispersion constant has two e¤ects. As x l increases, the right tail of the income distribution becomes thicker. The increase in the mass of relatively richer households has a positive e¤ect on the demand for private education. Call this the (exogenous) shape e¤ect. Second, it increases the resources available for public education. This makes the households that were previously indi¤erent between private and public education always choose the latter. Call this the (endogenous) threshold e¤ect. The two movements have opposite e¤ects on the tax rate and equilibrium enrollment. The net e¤ect depends on the quality of public education (de…ned as spending per student) relative to the private option.
Public education quality is low when few resources are available (low ) or when there are many children enrolled (high , i.e. high fertility), corresponding to case 2 and 3.1 in Proposition 2 . Panel a in …gure 2 shows this case. This implies a relatively large mass of rich households in the right tail choosing, in equilibrium, private education. An increase in further increases this mass, generating a large increase in the support for private education (the shape e¤ect). It dominates the higher enrollment in public education by some middle income families caused by the threshold e¤ect. Therefore the equilibrium tax and public enrollment decrease. However, the equilibrium spending per student can increase as the withdrawal of rich households from public education frees some resources. 9 As increases, parents prefer fertility ( ) over quality ( ) since since < 1:
Panel b in …gure 2 shows the case when the tax base ( ) is high or fertility preference ( ) is low (regimes 1 and 3.2 in Proposition 2). In this case, the public education resources are high, so only the very rich households prefer private education. Thus, when the tax base increases, the shape e¤ect generates a more modest boost of demand for private education than in the case above. Again, the threshold e¤ect implies borderline households choose public education when average income increases marginally. However, the threshold e¤ect dominates the shape e¤ect in this case. Increased support for public education generates higher enrollment and taxes. Nonetheless, equilibrium spending per student can decrease if the increase in enrollment outpaces that in revenues.
A mean preserving spread
Next, we analyze the relationship between public policies and inequality -proxied by , the standard deviation of the income distribution. We perform a mean-preserving spread and study its implications on equilibrium public spending per student s ; the tax rate ; and the enrollment in public schools N . Taking the derivative of s with respect to while keeping constant yields:
Thus, sign(@ =@ ) = sign(@ =@ ) = sign(@N =@ ) = sign(@s =@ ): Next, we study the properties of functions @s =@ ; @N =@ ; and @ =@ . The results are summarized in the following proposition: The intuition of these results is the following. A mean preserving spread decreases the size of the middle class, adding mass to the tails of the income distribution (poor and rich households). This is the shape e¤ect. Whether support for public education increases or not following this change in the shape of the distribution depends on the initial location of the indi¤erence threshold. Moreover, the endogenous response of this threshold to higher inequality generates an additional e¤ect. Again, consider the case of low public education quality (low or high ), corresponding to cases 2 and 3.1 in Proposition 3, and shown in panel a of …gure 3. This implies that many rich and middle income households choose the private option. Thus, the indi¤erence threshold lies relatively far from the right tail, in some middle income range. First, there are two opposing shape e¤ects that arise under a mean preserving spread. On the one hand, the middle class shrinks and so does the support for private education. On the other hand, the mean preserving spread increases the mass of rich households in the right tail who send their children to private education. The overall e¤ect on demand for public education thus depends on the relative magnitude of these opposing e¤ects. Second, when public education is of low quality, an increase in inequality prompts the threshold households to switch to private education, as the mean preserving spread adds more poor, high fertility households in the left tail, which further reduce spending per student. This is the threshold e¤ect. In this case, the negative e¤ect on the demand for private education caused by the reduction of middle class dominates the positive e¤ects stemming from the extra mass of rich households as well as the endogenous shift in the income threshold towards private schooling. As a result, the enrollment in public schools goes up and so does the tax rate. Despite the increase in revenues (and the extra resources made available by households who left public schools), spending per student is lower in equilibrium as middle income households (who were choosing lower fertility and private schooling before) have been replaced by low income and high fertility households that bene…t from public education.
Conversely, when the tax base ( ) is large or fertility preference ( ) is low, such as in cases 1 and 3.2 in Proposition 3 (panel b of …gure 3), the resources for public schooling are higher and, compared with the case above, the mass of middle income households that prefer private education is lower. Thus, the negative e¤ect on the demand for private education generated by a reduction of middle income class is weaker and it is likely to be dominated by the positive e¤ect generated by an increase in the mass of rich households (the shape e¤ects). Second, there is again a threshold e¤ect. In this case, the marginal households strictly prefer public education when inequality increases. Since the indi¤er-ence threshold is far in the tail, the increase in demand for private education from the extra mass of rich households dominates, generating a decrease in public enrollment and the tax rate. In equilibrium, public school enrollment decreases faster than tax revenue, resulting in an increase in public spending per student. de la Croix and Doepke (2009) obtain this result using a uniform income distribution with normalized mean set equal to one. There, focusing on the empirically relevant case where a majority of the population is in public schools ( > 1=2) implies a mean preserving spread always increases the support for private education, as in panel b of …gure 3 above. However, with a rightly skewed distribution, a mean preserving spread can lead to opposing e¤ects while maintaining > 1=2 since the left tail becomes proportionately fatter (more low income people needed to balance out few very high income individuals) than under a uniform distribution (where the same number of low and high income people are added in the tails).
To sum up, when inequality increases, the size of the poor and rich class increases at the expense of the middle class. When the tax base is low enough, the need for public education spending goes up steeply as a large share of mid income families choosing low fertility and private schooling are now replaced by high fertility low income families that choose public education. Thus, the relatively poorer households steer the political process in their favor, raising the tax rate. As the tax base is a constant share of the mean income, this increases the public spending per capita, or the size of redistribution. When the tax base is high, the interests of the rich households dominate as the shifts in fertility and education choices associated with the mean preserving spread are now weaker. Thus, the tax rate and the size of redistribution go down. Interestingly, the per student spending in public education, being driven by the endogenous response of enrollment, decreases in the …rst case and increases in the second.
countries, asymmetric distribution of political power can also arise in established democracies if, for example, voter turnout varies systematically with income or demographic characteristics.
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In this section we use the benchmark model to implement and study a general, yet parsimonious political power function that assigns more clout to the rich. Next, we show that under fairly general conditions the equilibrium continues to be unique. Finally, we analyze the e¤ects of uneven political representation on the public education budget, enrollment and spending per student.
To model the direct dependence between income and political power, we de…ne
where x is the income level and > 0: The welfare function (15) becomes
Then, using (26) and retaining the relevant terms simpli…es the expression to
where p = 1 (x l =e x) : In the following we assume > ; so that p is interior.
Notice that the only di¤erence relative to (16), the aggregate welfare in the benchmark model, is the weight assigned to public education spending, which here is p rather than = 1 (x l =e x) : It is easy to see that p < : Thus, when political power is directly proportional to income, the interests of the rich (lower taxes) have a higher weight in the aggregate welfare. Since they are using mostly private education, the social welfare function re ‡ects the new political balance by assigning a lower weight to public education provision. The de…nition of equilibrium is similar to that in the benchmark model. The optimal tax rate is p = p ;
while the private education income threshold is given by
Proposition 4. Let f2=[(1
there exists a unique equilibrium income threshold e x 2 (x l ; 1) that solves equation (28); 8 > 0: Moreover, uniqueness is ensured 8 > 0; for su¢ ciently small (proof in the Appendix).
In the benchmark model, higher public education enrollment translates into higher tax revenues as the tax rate increases with the propensity to choose public education and the tax base stays constant. However, now the chosen tax rate re ‡ects the taste of rich households for private education. In the following we study how the main results in the previous section change when we allow for political power.
Notice that the political power speci…cation (26) is a monotonic and continuous function of income. Furthermore, as ! 0, the income weights in the social welfare function vanish, yielding the benchmark model. Thus, in the limit, the results derived in Propositions 2 and 3 continue to hold.
Moreover, (26) provides a tractable way of determining the parameter based on the income level and the propensity to vote. Thus, knowing that the income groups x l and For illustration, we replicate the exercises in Propositions 2 and 3 with and without political power. We use = 0:26; = 0:075; = 0:4 and = 2:7 in the benchmark model, corresponding to the case of intermediate fertility rates (case 3). Figure 4 graphs the three policy variables -public school enrollment, public spending per capita and the tax rate -as functions of the average income per capita, keeping dispersion constant. The thin lines represent the benchmark model and the thick lines the model with political power.
As expected, adding income correlated political weights lowers the tax rates at all income levels. However, lower taxation determines some households to switch to private education and thus enrollment in public schools also declines. Thus, public spending per student declines much less than revenues. Besides these level e¤ects, political power induces tax rates to strictly increase with the mean income. In the benchmark model the tax rates follow a U-shaped pattern as a function of mean income for intermediate values of .
The thin lines in …gure 5 display, from left to right, changes in the main variables, for a range of mean incomes when the standard deviation of the distribution increases by 10%. Thus, in the leftmost panel, public school enrollment increases with inequality in poor economies but declines in more unequal rich countries, as already shown in Proposition 3. Then, we allow for political power. The thick lines depict similar changes when inequality increases. Rich households now have more power in setting the tax rate, such that higher inequality leads to lower tax rates in all countries as well as more abrupt declines in spending per student in low income economies. Case 3 in Proposition 3 shows that for intermediate values of the altruism coe¢ cient ; the equilibrium tax rate increases with inequality in poor economies, where the welfare of the relatively more numerous disadvantaged households depends on the quality of public schooling. This e¤ect is overturned by allowing richer households to enjoy political power.
We have shown that augmenting the model to include political power preserves the uniqueness of the politico-economic equilibrium under fairly general conditions and induces the tax rate and the public spending per student to decrease more strongly with inequality. Moreover, while comparative statics results in the benchmark model are preserved for small asymmetries in political power ( ! 0), for values of consistent with observed turnout levels by income categories, the tax rate can decrease with inequality irrespective of the average income in the economy. 
Concluding remarks
We have analyzed the role of inequality in the determination of public education spending in a voting model with opting out and endogenous fertility. We show that modelling household income heterogeneity to be consistent with the skewness of empirical income distributions has important consequences for the qualitative properties of the Changes in the main education variables from a 10 percent increase in income dispersion, for a given mean income, under political power ( = 0:26; thick line) versus benchmark ( = 0, thin line).
political equilibrium. We …nd a non-monotonic relationship between inequality and per student public spending, depending on 1) the preference for fertility relative to children quality and 2) the average per capita income (the tax base) in the economy. For moderate fertility preferences, we show that a mean preserving spread decreases public spending per student but increases tax rates and public school enrollments when the average income per capita is low, while it has opposite e¤ects in richer economies. A marginal increase in the tax base, holding income dispersion constant, also yields non-monotonic e¤ects. Extending the benchmark model to include income dependent political power reveals that higher inequality can lower tax rates independently of the average income in the economy. This could exacerbate the decrease in public spending per student in poor economies. For the sake of clarity and comparability with previous literature, the model has been simpli…ed along a number of dimensions. For example, public education has been assumed to be uniform in quality. However, a quantity-quality tradeo¤ also arises if higher quality public education can be purchased with material resources (e.g. buying a house in a good neighborhood or topping up with private lessons). This will lead to an inverse relation between fertility and income within the group of households choosing public education in addition to the existing di¤erences between private and public education takers. Thus, our mechanism relying on fertility di¤erences between the rich and poor would go through. Second, education quality is given by spending per student. In reality the productivity of a given amount of public spending might be reduced by various ine¢ ciencies, e.g. unionization of teachers. In Section 2 of Appendix B we show that results hold when the public schools are less e¢ cient than the private ones in the use of resources.
In this paper we have focused on the e¤ect of inequality on redistribution. However, recent macroeconomic literature has emphasized the strong feedback e¤ect of education and fertility di¤erentials on the income distribution. For example, de la Croix and Doepke (2004) study the dynamics of growth and inequality in an economy with endogenous fertility under public vs. private education. They …nd public education can deliver lower inequality and, in some cases, a higher growth rate. While our results suggest the endogenous determination of public education spending can act as an inequality ampli…cation mechanism, a thorough exploration of these dynamic implications is left for future research. Also, while this paper focuses on the political economy of education spending, optimal policies under opting out deserve further attention.
Our results question the conventional wisdom regarding the redistributive role of public education, an important pillar of the modern welfare state. They suggest the relationship between income inequality and redistribution depends critically on the nature of the redistributive policy at hand, and in particular on the type of adjustments that can be expected from private agents in response to this policy. A careful assessment of these endogenous responses in other spheres of public policy is a potentially fruitful research avenue.
Next, we get @s =@ :
We use (1) to write x l and as functions of the …rst two moments, and :
We use (A.5) to …nd @x l =@ :
Using (A.6) and 1 e x @e x @ = @s @ 1 s (A.8) in (A.4); we obtain:
We use (A.9) in (A.2) and x l = ( 1) = : Rearranging terms, we get:
We use (A.10) and x l = ( 1) = to compute s (@s =@ ): We obtain:
Denote by !( ; ) = ln (x l =e x ) + =( x l ): As @ =@ > 0; sign(s (@s =@ )) = sign(!( ; )) =) sign(@N =@ ) = sign(!( ; )):
Next, we study the sign(!( ; )): From the expression of !( ; ) we see that
Using the expressions for x l and from (A.5), we can express b x as a function of the …rst two moments of the income distribution, and : A.12) where z = p 1 + 2 = 2 and e is the Euler's constant. In order to see if e x 6 b x holds, we evaluate the LHS and RHS of equation (19) at b x: The LHS is increasing in e x; while the RHS is decreasing in e x: Thus, the inequality e x 6 b x holds if LHS(b x( ; )) > RHS(b x( ; )); or
Notice that the inequality implies a restriction in and : In the following, we study the properties of functions h( ; ) and v( ; ): 
We distinguish three cases:
In this case, by the Intermediate Value Theorem, the two function intersect once in b 2 (0; 1): There are two subcases here:
Proof of Corollary 1. We use equation (A.10). As @ =@ > 0; if !( ; ) > 0 then @s =@ > 0: As established in Proposition 2, !( ; ) > 0 when > or when 2 ( ; ) and 2 (0; b ):
Consider the case when 2 ( ; ). As the RHS of equation (A.10) contains some other positive terms in addition to !( ; ) =) there exists e > b such that @s =@ > 0 on the interval 2 (0; e ):
Proof of Proposition 3. Equation (25) implies that sign(@s =@ ) = sign(@d( )=@ ):
( ) with respect to we get:
We use (A.17) in the expression of (@s =@ ); (25); and group terms to obtain:
(A.18) From the expression above we can see that sign(@s =@ ) = sign(!( ; )): Also,
We studied the properties of the function !( ; ) in the proof of Proposition 2. Thus, there are three cases:
3) 2 ( ; ). There are two subcases here:
Proof of Proposition 4. Denote z = (x l =e x) 2 (0; 1]: Then, the equilibrium enrollment is determined by
Denote the left and the right hand sides of (A.19) with LHS and RHS respectively. It is easy to verify that lim z!0 LHS = +1 and lim z!1 LHS = x l , lim z!0 RHS = (1 )=( (1 + )): Using l'Hospital rule,
or lim z!1 RHS = ( )(1 )=( ): Clearly, LHS is monotonically decreasing in z: The RHS can be …rst decreasing and then increasing in z since
and since (1 z ) (1 =(1 + )z ) =(1 z ) > 1; 8z 2 (0; 1]; a su¢ cient condition for @RHS=@z > 0 is z > (( )=( (1 + ))) 1= : (i) Thus a su¢ cient condition for uniqueness is
, the equilibrium enrollment is interior, otherwise z = 1 (e x = x l ): Using the de…nition of and (A.5) in (A.20) and solving for results in (ii) Intuitively, as goes to zero, the problem is reduced to the benchmark, which has a unique equilibrium. Since @LHS=@z < 0; imposing @RHS=@z > 0 guarantees uniqueness. This condition can be further rewritten as (1 z ) z (1 + (1 z )) + (1 z )( ) > ( )(1 z )(1+ (1 z )):
The inequality holds for any z < 1 as ! 0.
7 Appendix B 7.1 Simulation results using a log-normal income distribution. 
Appendix C
Graphs are constructed using the estimator implemented by Libois and Verardi (2013) . Panel decadal data covers the 50 U.S. states during the period 1970-2000. The dependent variable is per pupil state revenues for public elementary and secondary schools, expressed as a share of state income per capita. Parametric controls include state and time …xed e¤ects, federal and local level revenues per pupil, also expressed as a share of real state income per capita, the share of non-white population, the Her…ndahl racial diversity index, the share of over 65, the share of college graduates and the share living in poverty. Table 1 below outlines the summary statistics de…nitions and the data sources. 
